Ethanol cytotoxicity to a transfected HepG2 cell line expressing human cytochrome P4502E1.
The effect of ethanol on the viability of a HepG2 cell model which was developed to constitutively express human CYP2E1 was studied in an attempt to establish a linkage between CYP2E1, reactive oxygen intermediates, and ethanol toxicity. Assays of toxicity included leakage of lactate dehydrogenase, trypan blue uptake, morphology, and formazan production. Ethanol was toxic to HepG2 E9 cells, which express CYP2E1, but not to HepG2 MV5 cells, which do not express CYP2E1. The ethanol toxicity was dependent on the concentration of ethanol, starting with 10 m ethanol, and on the time of incubation with ethanol. Phorbol 12-myristate 13-acetate, which increases the expression of CYP2E1 in this model, increased the toxicity by ethanol. Ethanol toxicity was prevented by 4-methylpyrazole and by diallyl sulfide, inhibitors of CYP2E1. The ethanol toxicity was also prevented by radical trapping agents such as N-acetylcysteine and N-t-butyl-alpha-phenylnitrone, antioxidative agents such as catalase, superoxide dismutase, thiourea, and uric acid, and inhibitors of lipid peroxidation, such as vitamin E phosphate, Trolox, and diphenylphenylenediamine. Besides ethanol, other substrates such as Me2SO, CCl4, isoniazid, and N,N-dimethylnitrosamine were cytotoxic to cells expressing CYP2E1 but not to control cells. These results indicate that ethanol was toxic to HepG2 cells which express human CYP2E1 by a pathway sensitive to inhibitors of CYP2E1 and to a variety of antioxidative agents. This model appears to be useful in efforts to establish a CYP2E1-dependent ethanol hepatotoxicity system and to evaluate the role of oxidative stress and reactive radical species in the toxicity by ethanol.